Connective tissue growth factor and insulin-like growth factor 2 show upregulation in early growth plate radiorecovery response following irradiation.
The growth plate response following radiotherapy is poorly understood. In particular, little is known about the changes in growth plate growth factors and cytokines following irradiation. The hypothesis was that a limited number of growth factors and cytokines play a role in growth plate proliferative and hypertrophic chondrocyte radio-recovery. The right limbs of 6 rats were irradiated (17.5 Gy), leaving the left limbs as controls. Limbs were harvested 1 (n = 3) and 2 (n = 3) weeks later. Microarrays were constructed from chondrocytes obtained by laser microdissection from the proliferative zone (PZ) and the hypertrophic zone (HZ) of normal and irradiated tibia growth plates. Real-time PCR was used to confirm the expression of parathyroid hormone receptor 1 (Pthr1), connective tissue growth factor (CTGF), insulin-like growth factor I receptor (IGF1R), insulin-like growth factor II (IGF2), interleukin 17beta (IL17b) and chemokine ligand 12 (CXCL12). IGF2 is upregulated in the PZ and CTGF is upregulated in both the PZ and HZ 1 week after irradiation, prior to the histomorphometric appearance of growth plate recovery in this immature animal radiation model, supporting their role in stimulating early return of the growth plate. By 2 weeks after irradiation, a number of growth factors and cytokines, including CTGF and Pthr1 in both zones, CXCL12 and its receptor in the PZ, and IL17b and bone morphogenetic protein 2 in the HZ, show upregulation, suggesting a possible later role in radiorecovery. The effects of irradiation on Pthr1, CTGF, IGF2 and CXCL12 in PZ and Pthr1, CTGF, IL17b and IGF1R in the HZ determined by microarray and real-time RT-PCR was highly correlated (r = 0.797, p < 0.05 in the PZ and r = 0.875, p < 0.01 in the HZ, respectively).